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Abstract

Objective: Control of the renal pedicle is the most challenging step during
laparoscopic nephrectomy. The standard method is to clip the artery and
control the vein with an endovascular gastrointestinal anastomosis
stapler. However, this device is expensive and has been reported to
malfunction, leading to major complications even death. We describe
an easy, quick, and cost-effective alternative technique.
Methods: From June 2002 to July 2005, two surgeons used this simplified
technique to control the renal vein during laparoscopic nephrectomy.
After pedicle dissection and control of the artery with a clip, the vein was
grasped and gently pulled with a laparoscopic Babcock to reduce its
diameter. Two Hem-o-lok clips (Weck Closure Systems, Research Tri-
angle Park, NC) were easily placed on the renal vein, which was then
transacted safely.
Results: We used this technique successfully for 130 consecutive laparo-
scopic nephrectomies (10 simple, 47 radical, 7 nephroureterectomies,
and 66 live donor nephrectomies). No perioperative complications
occurred with this technique in this series. There was no increase in
the warm ischemia time when used during laparoscopic live donor
nephrectomy.
Conclusions: The Hem-o-lok technique is easy, safe, and rapid and offers
cost savings when compared to the endovascular gastrointestinal ana-
stomosis stapler. We recommend its use during laparoscopic nephrect-
omy and live donor nephrectomy.
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Fig. 1 – Photograph shows the Hem-o-lok clip.
1. Introduction

Since the first laparoscopic simple nephrectomy
was reported by Clayman et al. [1], the laparoscopic
approach has been developed for all indications of
kidney removal. Laparoscopic nephrectomy is now
the recommended procedure for stage T1–T2 renal
cell carcinomas [2,3], and the development of
laparoscopic live donor nephrectomy has increased
the popularity of kidney donation [4] with equiva-
lent results to the open technique [5]. Nephrour-
eterectomy may also be performed laparoscopically
with equivalent oncologic results but with reduced
pain and recovery time compared with the open
procedure [6].

Laparoscopic nephrectomy is considered techni-
cally difficult because of the surgical risk during the
pedicle management [7]. Most laparoscopists use
titanium or polymer clips to control the artery, and
the endovascular gastrointestinal anastomosis sta-
pler (endo-GIA) to control the vein [8]. However, this
stapling device can malfunction and lead to severe
morbidity; it is also expensive [9–12]. Here we
describe a series of laparoscopic nephrectomies
performed by ligating both the renal vein and artery
using polymer clips.
2. Materials and methods

Between June 2002 and July 2005, two surgeons performed

laparoscopic nephrectomies using Hem-o-lok clips (Weck

Closure Systems, Research Triangle Park, NC) to control both

the artery and the vein. The Hem-o-lok clip includes one

‘‘tooth’’ at its extremity, which allow secure closure (Fig. 1).

Both the renal artery and vein were dissected separately; the
Fig. 2 – (A and B) Photographs show control of the renal vein with

facilitate the positioning of the Hem-o-lok clip.
extent of the dissection of the vein was similar to that prior to

endo-GIA ligation. One 10-mm Hem-o-lok clip was applied to

the renal artery. The renal vein was then lightly grasped by

closing the jaws of a 5-mm laparoscopic Babcock behind it and

gently pulled so that the diameter of the vein was reduced

sufficiently to allow two 10-mm Hem-o-lok clips to be applied

with the free hand (Fig. 2). A third, lateral clip (not used during

live donor nephrectomy) was placed in the same way on the

renal vein distally to avoid back bleeding after vein transec-

tion. Once the vein had been divided it was easier to further

dissect the renal artery and place one or two additional

Hem-o-lok clips.
3. Results

A total of 130 laparoscopic nephrectomies were
performed using this technique (Table 1). Control
a laparoscopic Babcock to reduce the venous diameter and
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Table 1 – Classification of the type of laparoscopic
nephrectomy using the Hem-o-lok clip

Procedure Right side Left side Total

Simple nephrectomy 2 8 10

Radical nephrectomy 23 24 47

Nephroureterectomy 3 4 7

Live donor nephrectomy 11 55 66

Total procedures 39 91 130
and ligation of the renal vein was achieved with the
Babcock and Hem-o-lok in all cases, and we found
the clips easy to apply. Grasping the vein with the
Babcock and applying two or three clips took, most
of the times, less than 1 min. There were no
perioperative complications or significant bleeding
from the pedicle in this large series. The operative
time appeared shorter than when using the endo-
GIA. The median warm ischemia time during live
donor nephrectomies was 4 min. All transplant
kidneys recovered normal renal function quickly,
and no renal vein thrombosis occurred.
4. Discussion

The complication rate associated with using the
endo-GIA to ligate the renal vein has been reported
to be between 1% and 1.7% and leads to morbidity in
45% of cases, a 20–27% conversion rate, and need for
transfusion in 15% [10,12]. The majority of endo-GIA
complications are likely to be contributed to by poor
instrument handling or by choosing an incorrect
staple width. To reduce the risk of complications, at
least 3 cm of the vein must be dissected to enable
correct positioning of the stapler prior to vein
ligation. This can be difficult on the right side
because of the short venous length. On the left side,
care must be taken to avoid clips previously used for
gonadal, adrenal, or lumbar veins, as a previously
placed endo-clip trapped between the jaws of the
stapler may cause the endo-GIA to malfunction and
cut the renal vein without applying the clips. The
primary malfunction rate of the stapler has been
estimated at between 0.3% and 0.5% [9,10].

Several alternatives to the endo-GIA stapler when
ligating the renal vein have been described during
the development of laparoscopic nephrectomy.
Kadirkamanathan reported knotting the renal pedi-
cle intracorporeally [13], and both the Harmonic
scalpel and bipolar diathermy have been tested on a
pig model [14]. All techniques were found unreliable.
Janetschek et al. described extracorporeally knotting
the renal vein to reduce its diameter before applying
Hem-o-lok clips and successfully used the techni-
que during 20 nephrectomies [15]. The knot was
pushed down around the renal vein with a knot
pusher, and this had to be performed with care to
avoid damage to the vein. In this study knotting the
vein took on average 2 min, precluding its use during
live donor nephrectomy to minimize the warm
ischemia time. Recently, others have adapted the
Janetschek technique by manually compressing the
renal vein prior to Hem-o-lok clip placement during
hand-assisted laparoscopic nephrectomy [16,17].

Controlling the renal vein with the laparoscopic
Babcock prior to clip placement in the present series
allowed its diameter, which is generally greater than
10 mm to be reduced sufficiently for the clips to be
applied safely. Gentle traction with the Babcock
created a space behind the vein that improved
visualization of the end of the clip during closure,
reducing the risk of damaging the vein with the
distal closure mechanism of the clip. Larger Hem-o-
lok clips exist and could be used, negating the need
for the Babcock to constrict the vein prior to clip
placement. However the larger clips also require a
larger applicator and because 10-mm clips are
usually the ideal size for the renal artery, their use
would result in increased costs. It is possible to
remove a badly positioned clip with a specially
designed grasper; however, in our experience this
was not required. The only precaution that should
be considered with this technique is to avoid
damaging aberrant lumbar or adrenal vessels with
the jaws of the Babcock.

Using only Hem-o-lok clips to ligate the renal
hilum has significant cost advantages compared
with using the endo-GIA stapler. The cost of the clip
applicator, which is reusable, is 1160 Euros, and it is
advisable to also purchase the clip remover at
985 Euros, although this instrument was not
required in our series. One Hem-o-lok clip cartridge
containing six clips costs 20 Euros, and up to two
cartridges are required per nephrectomy. The extra
costs of sterilizing the clip applicator are nil because
it can be incorporated into any instrument tray, and
the cost of its prior decontamination can be
estimated at 20 Euros for the manpower involved
and cleaning agent. The cost of the endo-GIA stapler,
which is disposable, together with two clip car-
tridges sufficient for both the artery and vein (using
clips for the artery and the endo-GIA for the vein
would be more expensive) is 245 Euros. Therefore,
cost savings of using clips instead of the stapler
accumulate after 12 nephrectomies if the clip
remover is purchased and 7 nephrectomies if it is
not.

We found the Hem-o-lok technique faster than
applying the endo-GIA and the pedicle could
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generally be dissected, ligated, and divided in about
10 min. It was also technically easier than using the
endo-GIA, particularly in the confined space of the
retroperitoneal approach to the kidney. In our
hands, using Hem-o-lok clips allowed a significant
longer length of renal vein to be removed with the
kidney during live donor nephrectomy because the
applicator was less bulky and less difficult to
position on the vein than the endo-GIA as reported
by Chueh et al. [18]. In our series there was no renal
vein thrombosis and the warm ischemia time was
similar when the same surgeon used the endo-GIA
stapler instead of the Hem-o-lok clips. An additional
benefit of the Hem-o-lok clip is that it fits into a 10-
mm port, compared to a 12-mm port required for an
endo-GIA stapler, and its use was found to be
associated with less tremor than when using the
endo-GIA, which has a 5-mm stem through the
larger port.
5. Conclusion

Using the Hem-o-lok clip to ligate both the renal
artery and vein with prior constriction of the vein
using a Babcock is an easy and reliable technique
that allows quicker, safer, and more cost-effective
control of the renal vein during a laparoscopic
nephrectomy, compared to the use of the endo GIA
stapler or other published methods. We recommend
its use during simple or radical nephrectomy and
live donor nephrectomy.
Appendix A. Supplementary data

Supplementary data associated with this article
can be found, in the online version, at doi:10.1016/
j.eururo.2005.12.073 and via www.europeanurolo-
gy.com. Subscribers to the printed journal will find
the supplementary data attached (DVD).
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